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¥-sst32, ax^^s jttsiis s^. s^, a^^s^& s^. a 



a^^fsrs oi^saj. a^Fats ^::^o|£H, 8-«iE.^>'ifi^a 

a^FS^^(EL) cH^ijgaife ai^« * a! a»2J «S« g«r>>l?lfe 2!« ^gss o|EH^^ cHfi|«a| 

fe STiloijAH "^iJ i:Jo|2=(LED)"S SeHS^El gx|fi|cH 5ycK o|Bl?h ajsj S!2| Sia«KSg) S # 

asHa5cn7F ^ssh?^°s«i '^%^^\. 



7^ SICK EE^j q>:tEl|o| rtxht o|B|g[ 7|xH£ SK)< ^ xit^K ol«!ll£lt 

s^s cio\2.E.o\\ ^7^s^oi, s*,^oii aishoi JESS xi^x[^ m^ms yms. ?t ^n'it^ o<aM£i a?^ 

g;^|E)CH aic^KUS-A 4 539 507. US-A 4 769 262, US-A 5 077 142, EP-A 0 406 762, EP-A 0 278 758, EP-A 0 
278 757). 



ci^oi, ia|-(p-fl||y?!!) a ga|-(p-s(|y!LI-b|ye!)(ppv)2f S^^fSS §Sh*flSAi ^^[G.Leisinci et 

al. Adv. Mater. 4 (1992) No. 1; Friend et al., J. Chem. Soc, Chem. Commun. 32(1992); Saito et al, Polymer. 
1990, Vol. 31, 1137; Friend et al, Physical Review B, Vol, 42, No. 18, 11670 ££c- WO 90/13148]o|| 7|^£|cH St! 
i^k a^H^© c.\±im^O\ §2| ppvoll q|«t ^7\2i 0(|t SS(EP-A 0 443 861. WO-A 92/03490 S 92/03491)ol| 7| 



EP-A 0 294 061o||Ait ^ajoMISSIS ^'I^S & ^571* SI^K 

o|7l(Heeoer) 7fa^ LED fliSgSSAi, 7|-S^S| ^ajg ppv 2ItKW0-A 

92/16023). 

4^o|st s^o| geiiHS □^*^7^x|s g^lsjOi SicflM.Stoika et al.. Pure & Appt. Chem.. Vol. 67, No. 1, 

pp 175-182, 1995; H.Baessler et a!.. Adv. Mater. 1995, 7, No.6, 551; K. Nagai et al.. Appl. Phys. Lett. 67 
(16). 1995, 2281; EP-A 0 532 798]. 

«!e}si2S ^71 EL oj^jfaj^ *m oj^fij ^71 asf £f&#S# «h#»cK Q^sje! tftoii 9io\ 71* ?3E 

*^7|2^ ^c[. 

2. m|0|:i: 3^ 

3. §g 

4. S5 

5. i^SS 

6. a^F^^g 

7. a^h 

8. tm 



9. 

10. gxi. 



ZfE^sWI a ^ 9lc\ 7^5.^ Z}<^i*} a^oll SiolAi. EL (HSI^alfe ^ 'H21 S^SS o|^cHxU. a A^o|o|| gfif 7|fe 
o)l« §0), WO-A 90/13148011 7\^^o\ alcK 

S#o| S^siss Essit §*f gfeloil S|«K>}, £Efe ?1|:±:§ 3^^011 S|SK>i 

4= aicK fich iBh# £l»fo^. ?H>;1I g^Soil aUfsishnK ziB^H, c^# £iHaS»fe Se.MI o|d| £ 

ss|oi Sife SSI gsH 2h90| ^gs) g^oii 5ao^A^t thSol H ^£ Sic^K 



^I'fehSS^Ei g^aoil 2|sfoi 4= aioiof «hDK 



Ic^a^A^. & li-s-g 7i&. oiis., ±x\ 51 ?niiH.s oi^oi^io^. ^ 7H2| s^s oi^toi 7|-a| 

Mio)iAi a^^hsfif ^x^7^ %\n\s. ^si s^. s« s^. a^ha# s^. sy a^^f ^ 



^71 ^0)1AH,Q1 5! Q2t AHS ^HSiSS "^ii. *|&H|71^ {Ci-C2o)-«^S. CHgOH £Et (Cg-C^^ohg 

0|7lu}.Qi 5! Q2fe S^l -{CH2)n,-CH2-(oi7|Ai. 0 12. aHf5|«Wlfe 1 Ml^l 5gJ). (Cg-Ci^hoJSaiS ^ 
E^M^IL.ne 2 Ml^l. 10,000 aHf^lSfTtlfe 5 M|x| 5.0002) g^^^* ^E^y!c^. 

S £^|IIj|yo^°l -^^I b^i^^^s^7^|t sfstilOOsi 1,3,5-E^|±(o^□|itJl||y)?!!^ lf#t.n::K 

a^^t AtOlOII £ESf ^^a| S 4= Xi'ctll. CfA| t\L.\o\ gg^ol 

oflS #CH. gg-^S. Sg-=^^$. SJCh^S. S!{at) SJCh^SI *a€ ^ SICK 

£££^ S3c^s^i^ 4lX^5E «m o|A^ai ^ash §«f*flg s^e ^ si^k 

bfi^si*h7)it *l^^iE^7^l-^b|*|^^£l 1.3.5-Hal:±(o^□lil]ii|y)B«g! sfsfss sst^H (ii)si g^»^ o^□|ics^?^# 

o|c:K 



<sfef4^ i> 




n 



<m<5^ ll> 




sou. r3 5! R^fe ^Us^SS b^s^5|»^7||fe (Ci-Csl-^^S. dIIB. <Hia, n- SEfe OI^-SSH. n-, 01 
±-. 2S- £Efe 3g-¥S. (C1-C4)-^^^A|?^aMy-(C1-C6)-^^a. Ofl# «0< D^|#A|?^afiy-. 0||^A|?^aMy-. 

^£3^A|?^=ay-. at ¥^>-l?f=ay-(Ci-C4)-?>s, at b|*|s^H|7^L.^ {c^-c^)-'&^- (c^-c^)-^ 
b^^?^«^7l|^, r3 ai r4- -^1121°^ bi*i?f9 miy at "-f^g z^ziai 1 mixi 3 7H21 uiii. 

r2^ a^i^5|s^7^|t (c^-c^)-^^. 09* mo\. mg. om. n- sEt oi^-hss. n-, oi±-. 23 at 3^-^ 
A^so|| A^§^^7| ^ty, o\B\*i s! asai us-a 4 923 774011 7i^s|oi an. oit s saiiahoii a 

21 seos S&sicH 5i[:K Ma|>i-Mi^Sii||y o||» So), am i-jS!(Houb8n-Weyl 4/1C. 14-102. 

Ulmann (4). 13. 135-148)21 'ii^^2.S. ^d|| 4=^Sto« Si9[0\ ea|>._ofD|itn||y Sf^gS S«- 

Aia 4^ Sick o[a\i^ sf&#& aghsjo^ g^ig g^as.s ^^sa^«alJl^ e>SA||j ^ck 




<a^s^4j A2> 




§g 51 as. EP-A 0 532 7980ll 521 

g^s^ o^^!2| s^oii syoiAH. sfsfss gjaisj b|gs A^sa^ ^ suc^k 





I 




N 



Me 



N 



Me 




Me 



Me 



01^ 5=1 ^7^°| oilfe Phys. Chem. 1993. 97. 6240-6248 S! Appl. Phys. Lett. Vol. 66. No. 20. 2679- 

2681 ]o)| 7\^sio\ 9lcl 

Seh^lSS. 7|& ¥2 a!(££te) ^0|& *|«^ cht^S o^5!« «^ 2itK 

xi L||x| x6fe bn^5J*^7^|fe Ais ^us^ss '^±, <s±, s.m. (c,-Cio)-. (c,-cj-i^s at 

miy. ^=a. m^M a(£Efe) l-^Hl!^A|o|c^. g^;^^ ^alt §ii«W^4^o|& Bhcisx 
^ Ml^l X6<HI a|«ho< o|*|ff. SEfe Ah*|tm aicf. 

a^«^*^ (i)si ^^s\ =p-z9 m&m^m\ s^\s\o\ xickep-a o 44o gse ai o 339 340 sts). & a^9<Hi 

tthaj A^S£|fe §Ah5ij £Efe S«l|0|| q|«flAife EP-A 0 440 957 S! DE-A 42 11 4590|| 7\^S\0\ ?lcK 

§A^oJ| gajoii 5yoiAi, sa|E|2fl!e HH^^ieWfe ot|« soi, §^ E|fifii« •fiiSfflls xie|«foi ^ojs 5!af ^ 
s otoia gEHs AjsshcK •iLVSf*)i7h Afstoti Afsgjch. A^s^2| §a| 

OISS EP-A 0 339 340011 7|^£|o| Slfe g^gofl Sl«^o^ x|x|*||^toj| 5|g 3(||^^^ «^ SICK 

^^^^^ (I) # Qi s! u^i^5Js^>^|fe -(cHgj^-CHg- (oi7|ah. i mi^i 4gj)ou. -^ei ay^ntm^Er oiiaajol 



ffifsieh ?fo|§« t£fe «a|c|^A|E|2ais sfat^r (ig) a^. (ib)o| ^jx^ ai^&cK 




1 £Et -^iM^^^. (C7-C15)-o^5 . «^a^^s^7^lt lflly-(c,-C4)-^^a. (C6-Cio)-on. Hn^^iswit j^iy se 
fe (c,-Ci8)-«^^'^i, (Ci-c,o)-a^^i. <»ii« 9o\, am/^i, oh^ai. „- at oi:fc-»s^A| 

££t (Cp-CiJ-^IJ^'^l o||;iE||30|:ii,Q5 5^ q6s -^najo^ 5Et {Ci-Ci8)-&|i. HHfsJ*l-?ll-t {Ci- 

A|tSS!g SEt A|3s«|4i. (C7-Ci5)-oh = i^|J. uufsjswt niiy-(Ci-C4)-WS. (C6-C1o)-o^S . 

Bliy ££t 4 = 1!, {Ci-Cia^Sf^Ai, bH^?j*wit (Ci-C,o)-il^>'l. olie Sol. nil^^Ai. o)|«a|. n- SEfe- ol:i:-H 

S^-^l at {C2-Ci8)-^S^^I 0||:iiEi|sO|::i, 2i^B «m 0|AtoJ ^SLi|0|e7|S *I?>S|b1, Q57^ ^^o| q6 
^ ^4:7h OWIl. Q6o| a¥. Q^fe ^it^h oMol.nS 2 Ml^l 10.000. uHfS|»Wlfe 5 M|x| S.OOOSI S'^'Ol 

a. 



<sha^4! ia-i> 




fe^7| -iiloJAt 05 gj ^^7|o||A^ §oJ;g^ ^^2^ ^cf. 

a^^spi o^ois seho| ^aiEi^eiS gois. bUfsiswit SBII'OIS* S^S^cK 

#£|#0|aosAife., 9^a^^A^ gejsfl, otic SOj, #£|of3gtt. #a|tHlE^3g^L^ SE-b ^£li>sl|-t} 5! ^^ii §S 



l£lS0|§t S^tjfe laltfsl gxh^s u^^^J«^7llt 1.000 Mjx| 2.000,000. -^^I 2.000 Ml^^l 

500.000OICK §a|A4 aS2| i^i^ai g^as -fe^e^l -^ISsji SUSol, scH. Sa|^E|S!!^S{4 a; ^£|oj 
31t}0| 5UI1, aha(o(l« §cH, sa(Houben-Weyl. Methoden der organischen Chemie. Volume E 20 

Makromolekulare Stoffe. Part 2 (1987). p. 1141 ff.l M\3E.^ ^E. XlcK 

Said^AiEifigi 51 ga|#o|Sa| ^tl°-^m S^lih PliJoii, Sa|>4sj ^gai g^gaf t^S 

^^s^4J (lb) Si (lb-l)2| a^oii 9lo\A\, galci^AiEisga oqe a xM^|o|| o^S«^ s! a^Sfck 

cH^gait as^^lSAi a{aEfe) SSSxil, o||» S(H. #a|?hafiL||o|s. sa|oi|it:E||s ?^s 
SMIOIH. oj|» gcH. SAN £Efe oh31!Bi|0| E2^ >.E|@!e| 3§t3-«|, *a|^g. «|y-S^ 7| 

^5. »h o)|-£ §oi, S£|(o^|e)o^HaalIO|E. laiuiyniiai^. uiy o|-Aim|o|e a b|y 

ns\ A^ss^ sick ^^m\u sm^-nt 10,000 mi:^i 2.000,000 q/^^ '^th^^ ^2, ^i-s^oiiii ^ 

S-S^^o|o|. 7[A\ ^Ai gqoiiAi T?|«H;K o|#e, oil* soi, [Encyclopedia o1 Polymer Science and 
EngineerInQ, 2nd ed., A. Wiley-lnterscience publication ]o|| 7\^s\0\ 2ic^. 0|#-E S^^ISS fiXI-SJ-g ^Xha| $ 
§lf« stoi 95 §tf% ojoK uufsishTiife. 80 ojsi-aj ojss Atsacj-. 

§^ ieiio|E)s b^^s^*^7^|t sfst^i (ma) at (iiib)2j sfa#o|cK 



4^71 4|0||Ai,Zfe 2 7HS| SEflOllAi ^l|3Mos 2 7H o|^s| g&fi Hal* iE»*ht =?^9 S!x^o|2 RS oh 

g ami^ SEfe F SxhojcK 

Zfe s^u^7^ ofg se^ ofjj naiej 2 7H oi^aj ssfa ^ai* a^nt «l|EflsA|3S| ^7[2\ 

^\^^ at Jl^|7^ 2 7Hai s&s ii£io)i ^7[s. ^^^« sach. ^5^. ^7[si x|g^^ ajciif a-t «fsa «! 

oi nEioii 01 



<S|-*|-Ai ||ia> 




<SfSf4J |||b> 




i^^M (iii)B s^^M (iiic) at {iiid)2j ah?rgo|cK 

<imM lllc> 




<s^s^-i^ iiid> 




4|oi|AH, R^s *l«s|7^u^ b|xi«^gj (C6-Cio)-oha afe «s?!!oiii.R2. R3. R4. R5, Re SI ^^^£. 

s ^f'rii. *l€^£^7^l-^ ui*i»a (Ci-Ci6)-s^i!. ^sofDi=. A|o^ic se^ ohoiin^ioicj. 

shSfiJ (iii)s oH^ ^«| uHf5|«W|fe sfs^ij (iiie), (lllf) at (lllg)ai a*&SO|cK 

(Hn6> ||ie> 




<SfSf4^ |||f> 




4^71 ijOllAi. Rg. R3. R^. Rg, Rg SI R^S ^HSjO^ &X|S|7i^ "I^^IS {0^-0^2^-^^ (0||» # 

CH Dili, 0111! SEt 4-oili!-i-D||g^g). a±. ^gohnlH a^^. A|o^in SEfe 0FD|iii7|0|cK 

o|ei*h sffi-g a ZLSI xiia^ &^oi|AH s§ il-S^S^Ai gx|s)cH 5tl^D=l o||» §c>l -SfilE. Hohaus, F. 
Umland; Chem. Ber. 102. 4026-4031 (1969)lo« y\^s\o\ XlcK 

yuh£|o| £4^o go||a| ^Eijoll c(^a^Q^ c[s,c\: 





<S.[^M B5> 



H,C 




<s^s^4J B6> 




\ 




<afst4j B7> 




<Sh2^4{ B8> 




<4^s^^^ B12> 




<2^a^4l Bi6> 




shat^j (Bi) Mi^i (B19) g oi^ai sf^g* ^ aic 



Hallinoshead. Vol. 1, Chap. 6. Butterworths. London (1954)1»S JflS^ 'y'S. StlcK 

?Hii:ti. #siioi= as sfe ±e M^o\\ s|»^o^ 7iecHi ss&ck asm, bufsitt g^, §4: 

a^^oii o|sK)^ 7H^24°! %2.S.M £S» 4=5. SU^K 7|e€ o||« ^o\, ^gSh S^ol xi|§a Hfe- 
>ISi! ^ SICK tsfxfl xHssAife. o||« §E|?fsamo|e. ia|o||>iEjl a (Oil* §o|, ia|o||g@! e|| 

^^^^ f-9 a^e{a) 5^ Oil* §01, ■J4S}£!§-^*1(IT0). iiShf-iKNESA). tim<Si. iSa ^iSf^-i^. 

£Sa t!•S^o^^ § (b) y^gi 3^ ch|« mo\. Au. Pt. Ag. Cu §(c) as.4i SS. o(|» SCH, #e|o^y 

= ?l a^2| ^THI-fe 3 nm m^l ^ /an. uHf5|Sh7||fe 10 nm 5OO nmO|cK 

a^ £Et €XH» ^ ait a«f ^^goil sjg SSScK etsi ^sllfe 10 M|3C| 500 
nm, uHf^jSWIfe 20 400 nm, -^sj b|-l|-s|»f?||t 50 M|x| 250 nmO|cK 

S£*l| wSS! S1°D=I. olS^e EP-A 0 532 798o)| y\^s\o\ 51! cK sjag- a*l- wSS ^S^WI *liha 
ia|E|2fl!0|I>. Olfe 2*fecK 0|»S. oj|« mo\. EP-A 0 686 662011 7|gs|0i SW^K 

sa-fli § :^i^3tnj= atxflai 2 m^i 97 §^%sj a^imoiiAi c\°i^ ^ sin, oit ai-i^^jsMi 

t 5 mx| 95 Hh^siSFTIIt 10 m^l 90 10 Lfl^l 85 ^^%0\c\, SEfe SS 

S^S cfo^SV g^aoil sisfo^ 4= 5UCK 

S5 SEiflfe ^4=2^ SEHdoo % 93 a£*8)S A^S^^ sj* xicf. an^5(£h gjji. sp-a sEt 

x-i&xnf §ai §*tA||i Ji&xnf sFt^^oii v?^«^oi s^* ^ sit 

g?«=» S?i|os^ei o)l« »CH, ±Q ag, ?H^a at sfEl ga||o|= agofl 2|*^oi a«fA| 

5£2h, SS assHl^oii 7||SSi2J S®SAi o|o|a 5i{£Et) a^has SS# SaS ^£ 5UcK oi7|Ai. o|D|g 
g ESJESAi shsf^ (iiDs soil 2111. axhSH ^SS '^s. sm. SE^. 3 

sas ax^ ^gi at a^t asgoii xjck 
#&«flg S2i a^h a£*ii£i sss 2 m^i 95 #if%si la^HMioiiAi cfo^e ^ sin, oi^ 

5 M|x| 90 HUfsiahTjit 10 lHxi 85 g^%o|cK sE'y, SS-Sg a^ch a£«llfe Se«(ioo 

% axj atsiDs Ajstj SICK 

?f§Eia^e ^ sat ^s* s^^im. ^n^^jst as^^ #s§ s^, oii« m, ai, au. ao. mq. in 
s s^asi oia#eife ^ 7H2| ^^<H\ asHi ^ 7H2| a7|5i sa (oii« soi. aa)oii aisjoi ae^ gsaon q 



0.1 lH^I 100 SSSI DC ag^w ej7|-Sf OH, ol^Mal-^ 200 MIX] 2,000 nm2| a[^^ g^S&c^K 0\^^ 

200 t-HX| 2.000 nmSI SS^^S i-fB|.ijJ! cK 



4)Ai0l| <^A|01| 1> 




-^STII ^aS>-|& 8-S|H^A|^^^l 0.5 g (3.44 Sal-S) 3=' tlHy g^h 1 .19 g (3.44 Sa|S)S 0||t^ 

S 120 miah e}§ S7|o)| an. as N 

2 cH^i SI-CHI 2 A|2> ff#*|.2cK $ a|2| if:, §91] o.£-?eh »4J| ii*fl7i- assjsa 

cK oloiAH. o| jLHt o||&#S^N xHgg^h 4^ sisacK as ?it Il*i| 0.94 g (0|S*|2| 88.4 % 

o|^)» ^'^shacK o| ai*l|fe i!?} Hjtfl-i^Eii ^EHjaJl. a||E^«o^| S8Hs)sacK 

<4|A|0fl 2> 




AHS7II X1IS9'«'I2J 8-«l = ^A|f|^Q 0.5 g (3.14 S ^imiy gA4 1.09 g (3.14 ^^o||Eh 
S 50 m|2^ Sf^ S7|o|| fijL N 

2 c»i7i *foii 6 A|^.^ #oh t^**racK 5 Aie} ^, s2I|os^e-i Sill assjsa 

i^h. oioiAi. 01 Ji*||* o||g^»SYE^ xHaa» =^ StlSli^K as ^. S£h 0.9 g (o|&*|£| 88.7 % 01 

<^A|Oij 3> 




&a 3S0h£ZlS«2|S §fll5[ 7-(4-o||l!-1-01|isg)_8_*|H^A|f)^e! 1 g (3.34 lJa|«) S! tlHyStf ^ 
t'M 1.16 g (3.34 l!H|-i)# o)|efS 100 m|2h gt^g S7|o|| yia. MS. N 

2 CH7I «K>ii 7 §y l^.^s^5[c^. s^4i| s^* s?^#* oi» ais ^w^ioiiai ss^aisck 

<^A|0)| 4> 




-»HS?II 5.7-i::l#SS-8-«|J£^A|?|fegj o.6 o (2.8 Sal*) S c^HHiyStt ^^'w 0.97 g (2.8 a^l*) 

S ¥^ 250 mifil- g>§ *7|o|| ^H, as N 

2 cH7i m\ 4 ^^^?«^^c^. s^^ii git s5^o£^E^ s^it aasjsicK oichai oi iisfl* 

o||&»S^El ^as« ^ asacK as ^. as sit audi 1 g {0|**|S| 94.5 % 0|^)# *^^«hac:K 01 :il 



<^'^|oj| 5> 




¥=^= o||e^^ 100 ml2F ehg S7|o|| ^Jl. as N 
onghss^ei xiiastf Wsac^K a2E a?i allg^il* jh^ 1.19 0 (0|S*|a| 91.7 % o|^)« *J»^«f5acK 



<^>'|o)| 6> 




N-^i-2,2'-0|D|i,i-bl>:(8-S|H«A|f|^g) 1 g (2.78 Hal*) S ^BiiyStf ^^t'S 1-92 g (5.56 S^IM 
Diltl-S 50 ml2|- S'?!! S7|o« Ms N 

c^. olcHAi. 01 oiieSS^El ns^tt ^ 2i2lcK 22 S«^ e||g4(|§ Jij-fl 1.29 g (0|^*|Sj 67.5 
% o\^m '^^^^ci. 01 nsflfe ll*ll-yEH SS« ^Efu{s, ii||Bh«o|| s§s| S«Hs|5lcK 

^l-'-loil : ^© <^^m 1> B1#c|tSS0||ek>l| 10 mm -MS « § 400 nmO||Ai2| ggi^f 

A=0.052[c^K ^aiHa 5! <H7| rl^aiHa* :i:ai^so|Ei (Edinburoh. FS900)» MSt[Oi 0| goij a^oJ 7| 
^1>[<ac\. SlcH 0^71 372 nm. Sim g^«e 500 nmacK \ 



<^>>|oi| 2> B2-t AfSSfo^ -felAloil 12) Bfgg y^SI-acK S|c|| 0^71 ::^a|Sa-& 372 nm. SIPI g!-*^ 500 

= 372 nmOllAH oi7|A| c|#sso||lh §2| §S2| 4=^lf& 0=O.4OO|2ii::K 

<^A|Ojl 3> B9-1 A^So^Oi ^A|o|| isi ^^g^ l^^s|•2t^. sim 0J7| nm, *|c« 533 

nmSfcK \ 

= 410 nmollAi oi^lAl clg^soUE!- g2| #gsj °}x[ a=0.094ai^f. 

<-fe!A|oi| 4> Bll# Ahsshd ^A|o)| IS) y^sracj. S|q| o^7| riiaiHSe 411 nm, S|cfl 536 

nm^t:^. \ 

e, = 4ll nmollAi ol7|A| qgsScHlEt §2| ^S2| %fx|.=^i^|fe 0=O.O56O|ai^K 
<-yA|04| 5> g ?^9|o|| ate #11 B1§ g}§ c^o|^=(0LED)2| JHlSOll M^USi^. 0LED2| «|20l| JicHxi, »^ 

1. IT0 7|nffi| 

ITO-ag (Merck Balzers AG. FL. Part. No. 253 674 X0)« 50 mm x 50 mm S.^ :^HE^«^a^^^. 0| 

o\M. s go^|A^ 15 ^ #2} 3 % fet ^?f^(Mukasol) Ai|S«hgcK olojAi, 7|»« S 

A^|§*^:a, s^^al^l Wo\\^-\ £1S a^AifacK o| Aiig =! 22 gg^ 10 SI y^sraiiK 

2. ITOOll a|-o|e5(Baytron)(4fSSl) PS2| S.S. 

1 .3 % ^£ #a|o||i?!!c|^A|E|£^l/g£|>iE|fi!^g>4 (Bayer AG. Baytron P) 5^ 10 ml* oi JiKMillipore HV. 
0.45 <«i.)5h2[^K OlOjAi 7|&« £3E7| ^K)l| if i OiJl^S S9I|« 7|e2| |TO-aSS SJEAl^cK 0|CH 

AH. 7|e 4f2| aj^ai sais 3 §o|| 500 rpmSS Sa||o| b» a|SA|?i x||7^«^sac^. o|o|ah. o|BlSf s^^^ss 
3§S 7|e# 5 -gSLMlD t! 5tSail0|M ^o||aH asAj^icK §2| ^JHIfe 60 nmacKTencor, Alphastep 200). 

3. 95 £s 

#alb|y?^sb^g (BASF. luvican) 1 #lf^. mite!o|-°j (Agfa-Gevaert, Compound A1) 1 g|f^ 3! fliy o^o! 
(Agfa-Gevaert, Compound A2) 1 #^^» 1.5 % feS. t:|#SSo||g- S^ij 5 ml» o^aftMillipore HV, 

0.45 im)MlL, ass tifoi p^ -y-oii -g-SAi^cK o|olAi, 30 £. #ef 800 rpmSS gei|o| e# fi|gA|5^ 7|l^^^ 
s| 2F^2| goij^ nyM\<ac^[. o\B\^ g^4J°£ aDS ^le* 5 S- 1-2.M10 n S^^bIIoIe ^oilAi Ssai^cK gai 
* ^JHIfe 150 nmSJcK 

4. S*to|| 2|*h^-o|o|g/gxh-^-2J§2| S.5 

*ii3 ^7i# ^, s g^goii ufs Bi» 7Fe s*foii £1811 4t7| 2 ns\ ^71^011 oit s*f ^me 

(Leybold. Univex 350)o)|Ai ^f^SS^i^K S^^^ § S*f ^i-|Eo||AHe| gj-^g 10 
-3 Paoli ^^ 2 A/i51i^K 3 ^Hsj #7|§2j § 20O nmScf. 

5. §4J0|| o|«} ?ii>t = o| 

S^* §*fo|| s)3|| ^7|g A|>ig)oil £5*h2cK o|Bl?h fl«KX, 7\B» o^aHs ^f7|S Al^iias 
SSS Df:±:3 (S5 5 mm) *2^cK 10 

-3 Paai 2^5^o)|Ai, s!:£: Mg S! Ag* 2 7H2| S*f fi^SS^N §StA|?acK #S} Mgoil q|«HAi 28 
A/^acK =^ Q^aai 500 nmacf. 

LEDai 2 7H2| a=g S7i £Aj^ ^sKu ggsoii sastac^f. iTo a^oii ^a*F2. m^s 

MgAg 3^0(1 ^SSfScf. - 



2.5 sssi ag^ss^Ei. ^£c^o|^H {eg&g c30809e)» Af^sfoi ax^s^§g a^iih xisa^K e t^sj s?^ 

oflAi. a«4 S a-ff 1 mA/cm 

27h *32..Sx^g^^s S T Xiac^f. SJ^hSfSai 4i|S (x=0.302: y=0.4)SacK 
<^-«>|o<l 6> e i^Soil a^E- B9« S^W c\o\S.E. (0LED)2| x||20|| A^SS^2Jl^^. 

*I13 ^7lS°SAi ^ gfgoii c£|-=. #1! B9« §«}oll fi|«^o^ 2 ns\ m^ #011 isshfe 2!S ns\s[jL, -feiAioii 5 
(HI 7|^£JCH SUfe b|.2i. S! 5S« '^'fflSI-acK olfe 5*} #MS (Leybold. Univex 350)^1 

oi|Ai ^Ss^ac^. #sf ^u|MM|2| g^a^e 10 

-3 PaO|Si2. S*t ^Efe 2 A/iSacK 3 7Ha| *7|S2| « 200 TmSic\. 

#71 LED21 2 7Hsi 371 iE.a« »«KH ae^ sssoii fla»h5acK sf^s no a^oii ^ s^s 
2.5 V2i ae^ss^E^. a^^fw^s s.s.cio\zE. (eg&g c30809)« Ajs«hoi aasj-^ siiai^K 4 vai aswi-H, 

£}9I S*! & a-^t 1 mA/cm 

2o|212. a^hS^SS S ^ 2i2lc:K axfa^gai (x=0.412: y=0.482)2a£^K 
<'fe!-^|oll 7> g ^iloll §S BB^ #71 S^S CJ0|2H(0LED)S| fl|20|| A^#€^olc^. 

flia #7|gosA^ g. ai-soii «a bs-s 7^a s*toii a^«^o^ 2 jhsi ah goii tasfe 5* siifii«h:2. 41A1011 5 

oil 7|#s|oj Xlfe S^S OLEDSj ^12 5S a Q^h SS« oit S«f (LeyboW. Univex 

350)o||Ai ^-a^racK §*f £5 S«f #MBM|2| i^a^S 10 

-3 Paa:2. g*f 2 A/£S[cK 3 7H2| #7|«a| * ^llfe 200 nmSa^K 

4.5 V2i ^g^°s^E^, a^^fs^ifs 5ac^o|££. (eg&g c30809)» Afgsi-oi as^j- sisa^^ 12 vsi a?^o)|Ai, 

c|4H & a#t 1 mA/cm 



s yso)iA4t ^^^°\ SDH goiiAi 7HAjg 7fs^« 3ife s,^«oi o|a|E.H i^(^fe) ax^ ai«^lsA^ Afssit, 
a ax^g^^ oia#ai« siisshacK oi§ afl& 8-«i=^A|fifegi #£*»si g± s^se 7h>i^o 

S^El dfgoil ojsKj^ =«i 0^21 cK 



7ie, oHinH.. ^x^^6^s ±.7.\ a ?Hii=s oi^oix|bi. 7H21 a^ # *m oi^^oi 7hA| ^aj s^oiiah a 

xhS^# *f3||s 2^gJ gq, gq. SXh^^ 9=1. 2^ * S^h ¥3 S^SS Ol^Oj 

afe- ax^s^^ oi^saioii 55101^1 axh^a ±x^7^ s-siH^-^i^ifee #H*q2i a#«ht ^g© 



St»»2 



Jiii»oii 5iicHAi. gqoi «^7| ^^s^4^ (osi b|*^a sEt ^\^^ seiEiaa* a#«ht ^g^s sf 



<a^«^4^ i> 




4jo||A^.Q1 a! q2^ MS. *\^s\7^^ mm^ (c,-C2o)-«^s. chjOh at (C6-c^4)-o^g 

o|7i^.Qi 5! Q2t -{CH2)„i-CH2- {o]7\M. 0 12. bHrsjaf?||fe 1 Lflx| sfi). (C6-C14)-o^ge!# i-\ 

Ei-mn.ne 2 10.000. B^i^5J«^?(|fe 5 mixi 5.00021 s=^=o|c^. 



Jlli^K>|| sioiAi, ^oj g^oi sfSf^i (la) £fe (lb)a| ulshS at ??o|S^ #a|E|2ffl at aal 




^^7| ^o||Ai.Q3 5! Q4fe ^^s^os. *|»s|7li.f (Ci-Cie)-^^. (Cg-Ci g^^^^y . (C3-C7)- 

■^llS^a, {C7-Ci5)-ohsiha, (C6-Cio)-OH!. (Ci-Ci8)-&^^l (C2-Ci8)-^ii^A| 0||>:Ej|eo|Il.Q5 S! 

q6s Ais ^ns^og^ c£- (c,-ao)-«fii. (C2-C,,)-Sf?1iy. (Ca-C7MI#s8^iJ. (C7-C15)-o^s«^S. 
(C6-C1o)-o^§. {Ci-Ci8)-&^-^l at CC2-Ci8)-8r|J^A'i oll>:E«eo|i, o|# z^zt^ *^U^ 0|^a|'#SMl0|S7|S 



fll3S.K)|| 21(HA1, VQl^^ s£t a|»hs «a|E|2ao| (ia-1) a (lb-l)» 7Wfe jtg ^gog 
<sj«f4i ia-i> 




^o\\A-\ . q5 5! nS fl|3Soi|A4 g o|5^ u^2^ s>cf. 

nii?hoii syoixH. ^oj 5!(££-) g<qoi «f7i s^s^^ (ii)fii gM^a 3= o^D|iI: ^^^^«« 3« 
<4^«^*i ii> 




01 



^i7sofl aicHAi. sfafAi (11)0)1 2lo^A^,R27^ ^± at (Ci-Cgh^^iiou. r3 a ms. ^^^^s. ic.-Cs)-'^ 




n:V0{\ SicHAi. ^± *^§o| tytm (Ilia) (|||o)2| S^^^§ §011 tjing shS^oj jjj ago^ ^xyn^ o\ 
SItai. 

<4tat^' llla> 




<imM iiib> 



<4f«^4| ||ic> 




(^t7i A.oiiAH. *|^^£j7^^ b|*i«fs (C6-C1o)-o^s at- ffszyom.Rg, R3. r^. r^, Rg % r^s ^is) 



<SFSt-ii llle> 












^9 




I 




<4hSf-tJ |||f> 





o 




i|o||Ai. Rg, R3. R^. Rg. Rg S! RjE Ais ^^^s.S. &x|s|7iq (C,-Ci2)-^S. art. ^So^ 

mm\ 9io\xi, ^g35h a^^JH|7^ s£i?hsamo|e_ ^aioiir^Efla ?^^aMlo|e. r^ejais) gai^g. hi 



'HIiiJoii 5jioiAd, grt s[§o| sh7|s| sfag §o||Ai Ajuisife ^§o£ oi^gai. 
<a^tt^■i! Bi> 




<Sf*^Ai B2> 




<mnM B6> 




<sinM Bi4> 



